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Isolation of left subclavian artery is a rare congenital anomaly. In this abnormality, the left
subclavian artery arises from the homo-lateral pulmonary artery rather than from aorta.
This condition is often diagnosed by angiography and treated by surgery. The authors
present a case, which had vertebro-basilar insufficiency, subclavian steal phenomenon and
pulmonary plethora. All these clinical signs disappeared by a simple percutaneous
intervention.
Copyright © 2014, Cardiological Society of India. All rights reserved.1. Introduction
Isolation of left subclavian artery is invariably associated with
right aortic arch. The incidence of right aortic arch is 0.05% in
the general population.1 Isolation of left subclavian artery is
the rarest, accounting for 0.8% of all right aortic arch2 abnor-
malities. In 60% of such cases, isolation of left subclavian ar-
tery is associated with complex congenital heart disease
especially Tetralogy of Fallot.3 As an isolated defect it may be
clinically silent. Its presence is suspected when there is lung1, þ91 9443138855 (mobil
pati08@gmail.com (P.K. P
ociety of India. All rightsflooding in a cyanotic baby or there is pulmonary plethora and
a weak left radial pulse or even critical limb ischemia.
2. Case report
A 4-year-old girl was brought to our hospital because of
recurrent episodes of respiratory tract infection. She demon-
strated features of both physical (weight e 8.5 kg and height e
92 cm) and mental under development. She was unable to
stand and had nasal regurgitation of food. She also had nasal
intonation of voice.e); fax: þ91 4162232035.
ati).
reserved.
Fig. 1 e A e Chest X-ray in postero-anterior view shows pulmonary plethora (orange arrow) and right aortic arch (blue
arrow) but no cardiomegaly with cardiothoracic ratio of 0.5. B e Transthoracic echocardiogram in parasternal short axis
view shows continuous flow in pulmonary artery seen at the origin of left pulmonary artery. C e Aortic arch angiogram in
left lateral view shows there is no evidence of patent ductus arteriosus. D e Aortic arch angiogram in dead lateral view
shows filling of pulmonary artery (green arrow) from left vertebral and subclavian artery (white arrow).
i n d i a n h e a r t j o u r n a l 6 6 ( 2 0 1 4 ) 4 7 7e4 8 0478Left upper limb systolic pressure was 25 mmHg lower than
that of the right arm.
Auscultation revealed a continuous murmur over the sec-
ond left intercostals space near the sternum. Her chest X-ray
showed pulmonary plethora and a right aortic arch (Fig. 1A).
Echocardiogram in parasternal short axis view demonstrated
continuous flow in pulmonary artery (Fig. 1B), but there was
no coarctation of aorta. The clinical suspicion was isolation of
left subclavian artery or a patent ductus with left subclavian
ostial stenosis.
Although the arch angiogram in the left lateral view did not
show any duct patency, late filling of pulmonary artery
through an abnormal vascular structure from the neck was
seen; this is suggestive of systemic-to-pulmonary artery
shunting (Fig. 1C and Movie 1). Aortic root angiogram
confirmed the diagnosis of right aortic arch and isolation of
left subclavian artery. The first branch was the left common
carotid, the second was the right common carotid and the last
one was the right subclavian artery with absent left subcla-
vian artery (Fig. 2A). A dilated and tortuous right vertebral
artery was seen, which was supplying the left vertebral and
subclavian arteries though the circle of Willis and in turn
communicating with the left pulmonary artery (Fig. 2A, B).
Therefore, it was inferred that the patient had dual steal
phenomena; one was at the level of vertebro-basilar systemcausing vertebro-basilar insufficiency and the otherwas at the
level of systemic-to-pulmonary artery, contributing to signif-
icant left-to-right shunt, explaining recurrent lower respira-
tory tract infection and lower systolic blood pressure in left
arm.
Supplementary data related to this article can be found
online at http://dx.doi.org/10.1016/j.ihj.2014.05.011.
The shunt was calculated to be 2.5:1, and the duct was
sized to be 3.6 mm at the tightest point. Hence, it was decided
to close the shunt. Both surgical as well as percutaneous
intervention options were discussed with the parents.
Because of multiple co-morbidities, parents were reluctant
for surgery. Hence an 8e6 Cera flex patent ductus arteriosus
occluder (Lifetech Scientific limited) device was deployed at
the narrowest point from pulmonary arterial side. A com-
plete exclusion of the left subclavian from the pulmonary
artery and improved flow through the left subclavian artery
were achieved instantaneously as shown in (Fig. 2C, D and
Movie 2).
Supplementary data related to this article can be found
online at http://dx.doi.org/10.1016/j.ihj.2014.05.011.
During follow up, there was no further episode of respira-
tory tract infection or regurgitation of food. She has gained
Fig. 2 e A e Aortic root angiogram in right anterior oblique view confirms right aortic arch, which gives rise to three arch
vessels. First one is the left common carotid, second is the right carotid, last one is the right innominate but the left
subclavian artery is not visualized. The right vertebral artery (white arrow) is equally prominent as other carotid arteries. B
e Selective right vertebral artery angiogram (pink arrow) shows filling of left vertebral and subclavian arteries, which
communicates with pulmonary artery (red arrow) and as shown by catheter course. C, D e Selective digital subtraction
angiogram of right vertebral artery shows good filling of left vertebral artery, exclusion of the pulmonary artery from the left
subclavian artery (blue arrow) and improved flow through subclavian artery (green arrow).
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school.3. Discussion
Edwards4 and Stewart1 explained the embryogenesis of
isolation of left subclavian artery. According to them an aortic
arch develops from double aortic arches in the fetal life. In
general, the right dorsal aorta beyond the right innominate
artery regresses, leaving a normal left aortic arch. A right
aortic arch results when left dorsal aorta gets absorbed. Right
aortic arch with isolation of left subclavian artery results
when there is regression of fetal tissue at two different levels;
one is between the left common carotid and the left subcla-
vian artery whereas the other is between the left sided ductus
and the left dorsal aorta.4
The clinical features depend on the amount of shunt,
pulmonary vascular resistance and associated intra-cardiacdefects. Critical limb ischemia, increased pulmonary blood
flow and vertebro-basilar insufficiency are the usual clinical
features. One sixth of patients can have neurological symp-
toms of vertebro-basilar insufficiency, secondary to stealing
of blood into low resistance pulmonary circulation, resulting
in under-perfusion of brain stem and cerebellum.3 This pa-
tient had features of over flooding of lungs, relative limb
ischemia and posterior circulation insufficiency and notice-
ably there was significant improvement in all symptoms after
treatment. Although limb ischemia with increased pulmo-
nary blood flow arouses a clinical suspicion, this is usually an
angiographic diagnosis. This can be associated with a num-
ber of genetic abnormalities and intra-cardiac defects. Hence
a thorough investigation is warranted before planning for
definite treatment.
Surgery is indicated in symptomatic patients as it is asso-
ciated with other intra-cardiac defects. On the other hand,
asymptomatic patients can be followed up without interven-
tion.5 Surgery involves ligation of the shunt alone or more
i n d i a n h e a r t j o u r n a l 6 6 ( 2 0 1 4 ) 4 7 7e4 8 0480definitive resection and re-implantation of the left subclavian
artery to aorta or left common carotid.
However, exclusion of the subclavian from pulmonary ar-
tery by closure devices in absence of critical limb ischemia is a
reasonable and safe option as demonstrated earlier6 as well as
in the present case.4. Conclusion
Rare condition of isolated left subclavian artery can be clini-
cally suspected when there is PDA with lower left upper limb
blood pressure in the absence of coarctation. Percutaneous
closure of the shunt resulted in reversal of the clinical fea-
tures. The reversal of neurological deficit during short-term
follow up was the highlight in this case.Conflicts of interest
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